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Description 
VIDEO DATA ENHANCEMENT METHOD 

Background of Invention 

[0001] 1. Field of the Invention 

[0002] The invention relates to video data enhancement, and 

more particularly, to a method for segmented processing 
of the intensity distribution of image graphic data. 

[0003] 2. Description of the Prior Art 

[0004] Please refer to Fig.l and Fig. 2. Fig.l shows a block dia- 
gram of an image processing system 10 according to the 
prior art, and Fig. 2 shows an image graphic 14 processed 
by the image processing system 10. The image processing 
system 10 includes a memory 12 for storing programs, 
the image graphic 14 awaiting processing, and a process- 
ing unit 16 for executing the programs stored in the 
memory 12. The image graphic 14 has a plurality of pixels 
18 arranged in matrix form and includes a region 20 hav- 
ing a predefined feature. 

[0005] Please refer to Fig. 3. Fig. 3 shows an intensity histogram 



for the image graphic 14. The pixels 18 in the image 
graphic 14 are each assigned a gray level, and the inten- 
sity histogram shown in Fig. 3 graphs the number of pixels 
18 in the image graphic 14 that are at each gray level. Ac- 
cording to the prior art, image processing involves using 
the intensity histogram to select a maximum gray level 
and a minimum gray level and then performing an image 
processing operation on the pixels having gray levels 
falling between the maximum gray level and the minimum 
gray level. 

[0006] Please refer to Fig. 4 and Fig. 5. Fig. 4 shows a transform 
function for pixels in the image graphic 14, where the 
horizontal axis represents the original gray level of the 
pixels before transformation and the vertical axis repre- 
sents the gray level of the pixel after being transformed 
by the transform function. From Fig. 4 it can be seen that 
the transformation process involves first selecting a pixel 
14 having a gray level being between the maximum gray 
level and the minimum gray level, and then using a linear 
transformation function to convert the original gray level 
for the pixel to an adjusted gray level being from 0 to 
255. Fig. 5 shows an intensity histogram of the image 
graphic 14 after being processed with the transformation 



function shown in Fig. 4. From Fig. 5 it can be seen that the 
pixels having original gray levels between the maximum 
gray level and the minimum gray level have now been dis- 
tributed between gray level 0 and gray level 255. The in- 
tensity histogram of the image graphic 14 after being 
processed is therefore more evenly dispersed when com- 
pared with the original intensity histogram shown in Fig. 3. 
[0007] jhe goal of image processing is to enhance the prede- 
fined feature of the region 20 in the image graphic 14 and 
to increase the difference between the region 20 and the 
image background. The image processing technique ex- 
plained above operates on and adjusts the parameters of 
the graphic image 14 as a whole. For this reason, the im- 
age processing technique according to the prior art is only 
capable of enhancing a primary block in the image 
graphic and is therefore not able to effectively increase 
the difference between the region 20 having the prede- 
fined feature and the image background. This remains as 
a problem to be solved. 
Summary of Invention 

[0008] It is therefore a primary objective of the claimed invention 
to provide a method for image data enhancement, to solve 
the above-mentioned problem. 



[0009] According to the claimed invention, a method is disclosed 
for enhancing video image data. The method comprises 
the following steps: (a) inputting image data having a plu- 
rality of pixels; (b) providing a first gray level range and a 
second gray level range; according to the plurality of pix- 
els in the image data being within the first gray level 
range, generating a first mean gray level, a first minimum 
gray level, a first maximum gray level; and according to 
the plurality of pixels in the image data being within the 
second gray level range, generating a second mean gray 
level, a second minimum gray level, and a second maxi- 
mum gray level; wherein the boundary between the first 
gray level range and the second gray level range is a first 
threshold; (c) according to the first threshold, generating 
a second threshold; according to the second threshold, 
the first mean gray level, the first minimum gray level, and 
the first maximum gray level, generating a third mean 
gray level; and according to the second threshold, the 
second mean gray level, the second minimum gray level, 
and the second maximum gray level, generating a fourth 
mean gray level; (d) according to the third mean gray 
level, the first mean gray level, and the first minimum gray 
level, generating a first gain value; and according to the 



fourth mean gray level, the second mean gray level, the 
second minimum gray level, generating a second gain 
value; and (e) according to the first mean gray level, the 
first gain value, the third mean gray level, the second 
mean gray level, the second gain value, and the fourth 
mean gray level, generating adjusted image data gray lev- 
els for the first gray level range and the second gray level 
range. 

[0010] These and other objectives of the claimed invention will 
no doubt become obvious to those of ordinary skill in the 
art after reading the following detailed description of the 
preferred embodiment that is illustrated in the various 
figures and drawings. 
Brief Description of Drawings 

[0011] Fig.l is a block diagram of an image processing system 

according to the prior art. 
[0012] Fig. 2 is an image graphic to be processed by the image 

processing system of Fig.l. 
[0013] Fig. 3 is an intensity histogram for the image graphic of 

Fig.l. 

[0014] Fig. 4 is a pixel transform function used by the image pro- 
cessing system of Fig.l. 
[0015] Fig. 5 is an intensity histogram of the image graphic after 



being processed using tlie pixel transformation function 
shown in Fig. 4. 

[0016] Fig. 6 is a blocl< diagram of an image processing system 

according to tlie present invention. 
[0017] Fig. 7 is a flowcliart describing a first metliod of image 

processing according to a first embodiment of tlie present 

invention. 

[0018] Fig. 8 is a flowcliart describing a second method of image 
processing according to a second embodiment of the 
present invention. 
Detailed Description 

[0019] Please refer to Fig. 6. Fig. 6 shows a block diagram of an 
image processing system 30 according to the present in- 
vention and includes a memory 32 for storing an image 
processing program 34 and an image graphic 36 waiting 
to be processed. The image processing system 30 further 
includes an image processor 38 for executing the image 
processing program 34 stored in the memory 32 and a 
user interface input device 40 allowing the user to control 
and configure parameter settings. 

[0020] Please refer to Fig. 7. Fig. 7 shows a flowchart describing a 
first method of image processing according to a first em- 
bodiment of the present invention and includes the fol- 



lowing steps: 

[0021] Step 100:Calculate an intensity histogram for tlie image 
grapiiic 36 including the number of pixels at each gray 
level and a total number of pixels (TotaLT) for the whole 
image graphic 36. 

[0022] Step 102:Provide a first threshold (Tp) and according to 
the first threshold (Tp) generate a second threshold 
(NewTp), a first pixel count (VIeft) being the number of 
pixels in the image graphic 36 having a gray level from 
gray level 0 to the first threshold (Tp), a first mean gray 
level (L_oldmean) being the mean gray level of the first 
pixel count (VIeft), a second pixel count (Vright) being the 
number of pixels in the image graphic 36 having a gray 
level from the first threshold (Tp) to gray level 255, and a 
second mean gray level (R_oldmean) being the mean gray 
level of the second pixel count (Vright). 

[0023] Step 104:Provide a cutoff percentage (Cut_rate). According 
to the cutoff percentage (Cut_rate), generate a first mini- 
mum gray level (L_min_end) being the gray level of the n*^ 
pixel when accumulating the pixels in order of increasing 
gray levels starting at gray level 0, wherein n is equal to 
the cutoff percentage (Cut.rate) multiplied by the total 
number of pixels (TotaLT); and a first maximum gray 



level (L_max_end) being the gray level of the n pixel 
when accumulating the pixels in order of decreasing gray 
levels starting at the first threshold (Tp), wherein n is 
equal to the cutoff percentage (Cut_rate) multiplied by the 
total number of pixels (TotaLT). Using the same logic, 
further generate a second minimum gray level 
(R_min_end) being the gray level of the n*^ pixel when ac- 
cumulating the pixels in order of increasing gray levels 
starting at the first threshold (Tp), wherein n is equal to 
the cutoff percentage (Cut_rate) multiplied by the total 
number of pixels (TotaLT); and a second maximum gray 
level (R_max_end) being the gray level of the n*^ pixel 
when accumulating the pixels in order of decreasing gray 
levels starting at the gray level 255, wherein n is equal to 
the cutoff percentage (Cut.rate) multiplied by the total 
number of pixels (TotaLT). 
[0024] Step 106:Provide a first tolerance value (TH.bound). If the 
difference between the first pixel count (VIeft) and the 
second pixel count (Vright) is less than the tolerance value 
(TH.bound), proceed to step 108. If the difference when 
the second pixel count (Vright) is subtracted from the first 
pixel count (VIeft) is greater than the tolerance value 
TH_bound, proceed to step 110. Otherwise, if the differ- 



ence when the first pixel count (VIeft) is subtracted from 
the second pixel count (Vright) is greater than the toler- 
ance value (TH_bound), proceed to step 112. 
[0025] Step 108:lf the difference between the first pixel count 

(VIeft) and the second pixel count (Vright) is less than the 
tolerance value (TH_bound), set the second threshold 
(NewTp) equal to the first threshold (Tp). Proceed to step 
114. 

[0026] Step 110:lf the difference when the second pixel count 
(Vright) is subtracted from the first pixel count (VIeft) is 
greater than the tolerance value TH_bound, set the second 
threshold (NewTp) equal to the gray level of the n*^ pixel 
when accumulating the pixels in order of increasing gray 
levels starting at the first threshold (Tp), wherein n is 
equal to the cutoff percentage (Cut.rate) multiplied by the 
total number of pixels (TotaLT). Proceed to step 114. 

[0027] Step 112:lf the difference when the first pixel count (VIeft) 
is subtracted from the second pixel count (Vright) is 
greater than the tolerance value (TH_bound), set the sec- 
ond threshold (NewTp) equal to the gray level of the n*^ 
pixel when accumulating the pixels in order of decreasing 
gray levels starting at the first threshold (Tp), wherein n is 
equal to the cutoff percentage (Cut_rate) multiplied by the 



total number of pixels (TotaLT). Proceed to step 114. 

[0028] Step 114:According to the second threshold (NewTp), the 
first mean gray level (L_oldmean), the first minimum gray 
level (L_min_end), and the first maximum gray level 
(L_max_end), generate a third mean gray level 
(L_newmean). According to the second threshold (NewTp), 
the second mean gray level (R_oldmean), the second mini- 
mum gray level (R_min_end), and the second maximum 
gray level (R_max_end), generate a fourth mean gray level 
(R_newmean). Wherein the third mean gray level 
(L_newmean) is equal to (NewTp * (L_oldmean L_min_end) 
/ (L_max_end L_min_end), and the fourth mean gray level 
(R_newmean) is equal to (255 NewTp) * (R_oldmean 
R_min_end) / (R_max_end R_min_end) + NewTp. 

[0029] Step 116:According to the third mean gray level 

(L_newmean), the first mean gray level (L.oldmean), and 
the first minimum gray level (L_min_end), generate a first 
gain value (L_Gain). According to the fourth mean gray 
level (R_newmean), the second mean gray level 
(R_oldmean), and the second minimum gray level 
(R_min_end), generate a second gain value (R_Gain). 
Wherein the first gain value (L_Gain) is equal to 
L_newmean / (L_oldmean L_min_end), and the second 



gain value (R_Gain) is equal to (R_newmean NewTp) / 
(R_oldmean R_min_end). 
[0030] Step 118: According to the first mean gray level 

(L_oldmean), the first gain value (L_Gain), the third mean 
gray level (L_newmean), the second mean gray level 
(R_oldmean), the second gain value (R_Gain), and the 
fourth mean gray level (R_newmean), generate adjusted 
image data gray levels. In order to generate adjusted im- 
age data gray levels for pixels being less than the second 
threshold (NewTp), the difference of the original gray level 
of each pixel having a gray level being less than the sec- 
ond threshold (NewTp) and the first mean gray level 
(L_oldmean) is multiplied with the first gain value (L_Gain) 
and added to the third mean gray level (L_newmean). In 
order to generate adjusted image data gray levels for pix- 
els being greater than the second threshold (NewTp), the 
difference of the original gray level of each pixel having a 
gray level being greater than the second threshold 
(NewTp) and the second mean gray level (R_newmean) is 
multiplied with the second gain value (R_Gain) and added 
to the fourth mean gray level (R_newmean). Finally, com- 
bine the adjusted image data gray levels for pixels being 
less than the second threshold (NewTp) and the adjusted 



image data gray levels for pixels being greater than the 
second threshold (NewTp) to generate adjusted gray levels 
for the entire image graphic 36. 
[0031] A further description of the above steps is as follows. In 
step 100, statistics can be used to integrate the pixel 
counts for each gray level in the intensity histogram (not 
described in this document) and determine the total num- 
ber of pixels (TotaLT). In other words, the total number of 
pixels (TotaLT) is the area under the curve in the intensity 
histogram. In step 102, the first threshold (Tp) can be in- 
put using a user interface. For example, a scroll bar could 
be used to set the size of the first threshold (Tp) or the 
first threshold (Tp) could be directly entered using the in- 
put device. Alternatively, in another embodiment, the 
product of the first threshold (Tp) and a first weighting 
factor is added to the product of a mean gray level for the 
entire image graphic 36 and a second weighting factor, 
wherein the sum of the first weighting factor and the sec- 
ond weighting factor is 1. The first weighting factor and 
the second weighting factor account for whether the orig- 
inal image data on a whole is biased dark, biased bright, 
or biased normally. In step 102, statistics can again be 
used to determine the area under the image intensity his- 



togram from gray level 0 to the first threshold (Tp) for the 
image graphic 36, generate the first pixel count (VIeft), 
and calculate the first mean gray level (L_oldmean). Simi- 
lar logic can be used to find the area under the image in- 
tensity histogram from the first threshold (Tp) to gray 
level 255 for the image graphic 36, generate the second 
image count (Vright), and calculate the second mean gray 
level (R_oldmean). 
[0032] In step 104, the cutoff percentage (Cut_rate) is used to 
select an area in which the image processing will take 
place. For example, if the cutoff percentage (Cut_rate) is 
5%, this represents two cutoff regions located on the two 
ends of the image intensity histogram, each cutoff region 
being 5% of the total number of pixels. In this case, the 
first minimum gray level (L_min_end) is the gray level of 
the n^"^ pixel when accumulating the pixels in order of in- 
creasing gray levels starting at gray level 0, where n is 
equal to the cutoff percentage (5%) multiplied by the total 
number of pixels (TotaLT). And the first maximum gray 
level (L_max_end) is the gray level of the n**^ pixel when 
accumulating the pixels in order of decreasing gray levels 
starting at the first threshold (Tp), where n is equal to the 
cutoff percentage (5%) multiplied by the total number of 



pixels (TotaLT). Using similar logic, the second minimum 
gray level (R_min_end) is the gray level of the n^"^ pixel 
when accumulating the pixels in order of increasing gray 
levels starting at the first threshold (Tp), where n is equal 
to the cutoff percentage (5%) multiplied by the total num- 
ber of pixels (TotaLT). And the second maximum gray 
level (R_max_end) is the gray level of the n*^ pixel when 
accumulating the pixels in order of decreasing gray levels 
starting at gray level 255, where n is equal to the cutoff 
percentage (5%) multiplied by the total number of pixels 
(TotaLT). It should be noted that the cutoff percentage 
(Cut_rate) can be a preset parameter of the image pro- 
cessing program 34 or can be a user-selectable parameter 
input using the user interface input device 40. Further- 
more, the present invention is not restricted to using the 
above-mentioned technique of multiplying the cutoff per- 
centage (cut_rate) by the total number of pixels (TotaLT) 
in order to determine the cutoff area. Other techniques 
can also be used such as allowing the user to directly 
specify the cutoff area using the user interface input de- 
vice 40. 

[0033] In step 106, the tolerance value (TH_bound) is used to 
compare the two pixel counts determined using the first 



threshold (Tp) and thereby judge whether to automatically 
switch to normal, biased dark, or biased bright image 
processing. In the first embodiment of the present inven- 
tion, if the difference between the first pixel count (VIeft) 
and the second pixel count (Vright) is less than the toler- 
ance value (TH_bound), it is not necessary to display the 
image graphic 36 particularly brightened or particularly 
darl<ened. In this case, normal image processing can be 
used to enhance the image as a whole. If the difference 
when the second pixel count (Vright) is subtracted from 
the first pixel count (VIeft) is greater than the tolerance 
value (TH_bound), proceed to step 110. In this case, be- 
cause the first threshold (Tp) left side pixel count is 
greater than the right side pixel count and the difference 
exceeds the tolerance value (TH.bound), the image 
graphic 36 is biased darl< and biased darl< image process- 
ing is used to enhance the biased dark area of the image. 
In step 110, the new threshold is determined by moving 
the original first threshold (Tp) to the right to form the 
second threshold (NewTp). In other words, the darker area 
(the area having the lower gray levels) is increased in size 
and then image processed. If the difference when the first 
image count (VIeft) is subtracted from the second image 



count (Vright) is greater than the tolerance value 
(TH_bound) proceed to step 112. In this case, because the 
first threshold (Tp) right side pixel count is greater than 
the left side pixel count and the difference exceeds the 
tolerance value (TH.bound), the image graphic 36 is bi- 
ased bright and biased bright image processing is used to 
enhance the biased bright area of the image. In step 112, 
the new threshold is determined by moving the original 
first threshold (Tp) to the left to form the second thresh- 
old (NewTp). In other words, the lighter area (the area 
having the higher gray levels) is increased in size and then 
image processed. It should also be noted that the second 
threshold (NewTp) determined in steps 110 and 112 could 
also be input from the user. It is not a required limitation 
of the present invention that the cutoff percentage 
(Cut.rate) is multiplied by the total number of pixels 
(TotaLT) in order to determine the second threshold. 
[0034] The present invention therefore judges if the image is bi- 
ased normally, biased dark, or biased bright and then au- 
tomatically selects the type of image processing being ei- 
ther normal processing, biased dark processing, or biased 
bright processing. The user can also directly select 
whether to use normal processing, biased dark process- 



ing, or biased bright processing by using tlie user inter- 
face input device 40 to select "normal processing", "biased 
dark processing", "biased bright processing", or "auto- 
matic processing". These selections can be located on four 
separate buttons allowing the user to choose the image 
processing mode. According to the image processing 
mode command received, the image processing system 
30 switches to the corresponding image processing type. 
For example, if the user pushes the "normal processing" 
button, normal processing mode will be selected and op- 
erations will proceed to step 108. If the user pushes the 
"biased dark processing" button, biased dark processing 
mode will be selected and operations will proceed to step 
110. If the user pushes the "biased bright processing" 
button, biased bright processing mode will be selected 
and operations will proceed to step 112. Finally, if the 
user pushes the "automatic processing" button, automatic 
processing mode will be selected and operations will pro- 
ceed to step 106 where according to the judgment made 
in step 106, either normal processing mode, biased dark 
processing mode, or biased bright processing mode will 
be used. 

[0035] In step 114, step 116, and step 118, the adjusted image 



data gray levels can be generated as follows. For pixels 
having gray levels less than the second threshold (NewTP), 
the adjusted image data gray levels are: (original gray lev- 
els of pixels less than the second threshold NewTp the 
first mean gray level L_oldmean) * (the first gain value 
L_gain) + (the third mean gray level L_newmean). For pix- 
els having gray levels greater than the second threshold 
(NewTp), the adjust image data gray levels are: (the origi- 
nal gray levels of the pixels greater than the second 
threshold NewTp the second mean gray level R_oldmean) 
* (the second gain value R_Gain) + (the fourth mean gray 
level R_newmean). Finally, combine the adjusted image 
data gray levels for the pixels having gray levels less than 
the second threshold (NewTp) and for the pixels having 
gray levels larger than the second threshold (NewTp) to 
generate adjusted image data gray levels for the whole 
image graphic 36. 
[0036] If a more smoothed image enhancement result is desired, 
the original gray levels of the image data can be multi- 
plied by a third weighting factor and then added to the 
adjusted image data gray levels generated in step 118 
multiplied by the first weighting factor to generate final 
adjusted image data gray levels, wherein the third weight- 



ing factor and the first weighting factor sum to a value of 
1. 

[0037] Please refer to Fig. 8. Fig. 8 shows a flowchart describing a 
second method of image processing according to a sec- 
ond embodiment of the present invention and comprises 
the following steps: 

[0038] Step 120:Calculate an image intensity histogram for the 
image graphic 36, calculate the number of pixels for each 
gray level in the image graphic 36, and calculate the total 
number of pixels in the image graphic 36. 

[0039] Step 122:Provide a first gray level range and a second gray 
level range. According to the plurality of pixels in the im- 
age data being within the first gray level range, generate a 
first mean gray level, a first minimum gray level, and a 
first maximum gray level. According to the plurality of 
pixels in the image data being within the second gray 
level range, generate a second mean gray level, a second 
minimum gray level, and a second maximum gray level. 
Wherein the boundary between the first gray level range 
and the second gray level range is a first threshold. 

[0040] Step 124:According to the first threshold, generate a sec- 
ond threshold and according to the second threshold, the 
first mean gray level, the first minimum gray level, and the 



first maximum gray level, generate a third mean gray 
level. According to the second threshold, the second mean 
gray level, the second minimum gray level, and the second 
maximum gray level, generate a fourth mean gray level. 

[0041] Step 126:According to the third mean gray level, the first 
mean gray level, and the first minimum gray level, gener- 
ate a first gain value. According to the fourth mean gray 
level, the second mean gray level, and the second mini- 
mum gray level, generate a second gain value. 

[0042] Step 128:According to the first mean gray level, the first 
gain value, the third mean gain value, the second mean 
gray level, the second gain value, and the fourth mean 
gray level, generate adjusted image data gray levels for 
the first gray level range and the second gray level range. 

[0043] Step 130:Provide a third gray level range and a fourth gray 
level range. According to the plurality of pixels in the im- 
age data being within the third gray level range, generate 
a fifth mean gray level, a third minimum gray level, and a 
third maximum gray level. According to the plurality of 
pixels in the image data being within the second gray 
level range, generate a sixth mean gray level, a fourth 
minimum gray level, and a fourth maximum gray level. 
Wherein the boundary between the third gray level range 



and the fourth gray level range is a third threshold. 
[0044] Step 132:According to the third threshold, generate a 
fourth threshold and according to the fourth threshold, 
the fifth mean gray level, the third minimum gray level, 
and the third maximum gray level, generate a seventh 
mean gray level. According to the fourth threshold, the 
sixth mean gray level, the fourth minimum gray level, and 
the fourth maximum gray level, generate an eighth mean 
gray level. 

[0045] Step 134:According to the seventh mean gray level, the 
fifth mean gray level, and the third minimum gray level, 
generate a third gain value. According to the eighth mean 
gray level, the sixth mean gray level, and the fourth mini- 
mum gray level, generate a fourth gain value. 

[0046] Step 136:According to the fifth mean gray level, the third 
gain value, the seventh mean gray level, the sixth mean 
gray level, the fourth gain value, and the eighth mean gray 
level, generate adjusted image data gray levels for the 
third gray level range and adjusted image data gray levels 
for the fourth gray level range. 

[0047] Step 138:Combine the adjusted image data for the first 
gray level range and the second gray level range with the 
adjusted pixel data for the third gray level range and the 



fourth gray level range to produce adjust gray levels for 
the whole image graphic 36. 
[0048] The basic idea behind the second embodiment of the 

present invention is the same as the technique in the first 
embodiment, however, the second embodiment divides 
the image graphic 36 into 4 different segments: the first 
gray level range, the second gray level range, the third 
gray level range, and the fourth gray level range. The im- 
age processing technique for each segment is the same as 
described for the first embodiment and a repeated de- 
scription is therefore omitted. The adjusted image data 
gray levels for the four different segments are then com- 
bined to form adjusted image data gray levels for the im- 
age graphic 36. 

[0049] Besides the two embodiments previously described that 
divide the image graphic 36 into two ranges or four seg- 
ments, or other embodiments that divide the image 
graphic into another number of segments and then per- 
form image enhancement on each range, it is also possi- 
ble to use the image intensity histogram to determine 
ranges having special or significant features. Segmented 
processing can then be performed for each range or seg- 
ment using the image processing technique described 



herein. 

[0050] In contrast to the prior art, the method of image enhance- 
ment according to the present invention is a segmented 
image intensity distribution adjustment method using 
rules to enhance the video image data. Because the 
present invention includes normal processing mode, bi- 
ased dark processing mode, biased bright processing 
mode, and automatic processing mode; video taken in 
poor lighting conditions, video taken at night, and in nor- 
mal lighting conditions are all noticeable improved. Fur- 
thermore, besides normal image processing, the present 
invention can also be used in high speed processing sys- 
tems (real time) to provide image enhancement. For ex- 
ample, the video data received by surveillance video cam- 
era recorders and equipment, digital video cameras, and 
digital video recorders can ail be enhanced by the present 
invention in real time. Additionally, because the present 
invention automatically judges whether the image is bi- 
ased dark, biased normally, or biased bright, a more ef- 
fective image enhancement is performed when compared 
with the prior art. Also, the present invention does not 
only do image enhancement to the whole image or a re- 
gion of the image and neglect enhancing the difference 



between the region having a predefined feature and the 
image bacl<ground. The present invention can be used at 
night, or low light / non-optimal light conditions to en- 
hance the clearness and sharpness of the video image and 
enhance the difference with the background. 
[0051] Those skilled in the art will readily observe that numerous 
modifications and alterations of the device may be made 
while retaining the teachings of the invention. Accord- 
ingly, the above disclosure should be construed as limited 
only by the metes and bounds of the appended claims. 



